In March 2014, the World Health Organization (WHO) was notified of an outbreak of Ebola viral disease (EVD) in Guinea, shortly followed by the neighboring countries Liberia and Sierra Leone. In August 2014, the WHO declared the ongoing outbreak a "Public Health Emergency of International Concern."[@R1] In the Netherlands, EVD is a "group A" notifiable disease, implicating that the Centre for Infectious Disease Control (CID) of the National Institute for Public Health and the Environment (RIVM) coordinates response on a national level on behalf of the Ministry of Health. Public health services (PHSs) coordinate preparedness and response regionally. Seven regional public health consultants function in 7 regions as intermediates between CID and PHSs to identify needs among PHSs for the CID to react on and to facilitate implementation of CID policy in the PHSs regions.

In March 2014, the CID initially alerted PHSs and other specialists in public health, infectious disease, and microbiology about the outbreak and existing Dutch EVD guidelines according to standardized procedures for the event of an EVD import patient.[@R2],[@R3] The expansion of the outbreak, WHO\'s declaration of a Public Health Emergency of International Concern, and the coinciding increased media attention led to an extended demand for intensified preparedness among curative partners involved in the chain of identification, transportation, isolation, diagnostics, and medical care of patients with possible EVD (Figure [1](#F1){ref-type="fig"}).[@R3] A patient with potential EVD would consult either a general practitioner (GP) or an emergency department of a hospital, or would be attended by an ambulance (first responders). Upon suspicion of EVD, the first responder would notify the PHS and the patient would subsequently be isolated and referred to an academic hospital for clinical assessment. The CID is informed about all suspected patients, as part of the centralized case ascertainment and because of legal notification requirements by the PHS to the CID. Because of the demand for intensified preparedness among first responders, peripheral and academic hospitals, and public health specialists, the CID organized centralized expert meetings for coordination and consultation and developed elaborated guidelines for amongst others triage, diagnostic procedures, and waste management of possible and confirmed patients with EVD.
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The need for a uniform and joint preparedness among partners in the public and curative health sectors, involving isolation and diagnostic and treatment protocols, was a unique situation in the Netherlands. In the aftermath of the Ebola outbreak, the CID evaluated experiences of the EVD preparedness process among the involved stakeholders. This is in concordance with the recently developed WHO Joint External Evaluation Tool (JEE), which highlights rapid, effective response, requiring multisectoral, national, and international coordination and communication.[@R4] Experiences of EVD preparedness and response in hospitals outside the Ebola epidemic area have been described before[@R5]--[@R9]; however, the cooperation between the curative and public health sectors in a high-income country has not been addressed. This study investigates the process of preparedness for an introduction of EVD in the Netherlands in both sectors. Second, we aim to identify experienced obstacles and needs among involved parties. Finally, we investigate timeliness of referral of patients to the hospital during the Ebola outbreak as indicator for preparedness of care. Results may be applicable to countries with comparable health systems and support the development of new standardized preparedness protocols overarching both the public health sector and the curative sector.

Methods
=======

Study design
------------

This is a mixed-methods study using focus groups, semistructured interviews, and data from the CID records.

Study participants
------------------

Seven semistructured interviews, 5 focus groups, and 1 modified focus group were conducted with stakeholders involved in the identification, transportation, and investigation of patients with possible EVD. The interviews were conducted with representatives of national associations (ie, 2 GP networks, PHS, ambulance services, academic hospitals), the health inspectorate, and the working group for hospital infection prevention. The focus groups were conducted with regional public health consultants, PHSs, peripheral and academic hospitals, and regional ambulance services. Twelve PHSs were randomly selected from 3 geographical regions (ie, north, middle, and south) in the Netherlands (4 per region, including at least 1 PHS with experience in referring patients with suspected EVD). Random selection was also applied to ambulance services (12 of in total 25 services) and 6 peripheral hospitals (2 per geographical region). A modified focus group was conducted with 7 GPs; individual perceptions were gathered in separate interviews, which were later combined into 1 general opinion, elaborating on the (recurring) discussed themes.

Procedure
---------

The study participants were recruited by e-mail and/or telephone. Focus groups (duration: 2 hours) and interviews (ranging between 30 minutes and 1 hour) were conducted in November and December 2015.

The focus groups were semistructured, along 4 main themes. Participants reflected on EVD preparedness with a specific focus on[@R1] their role and engagement in EVD preparedness,[@R2] the process chain of managing a patient with possible EVD at regional level,[@R3] their views on the national coordination by CID, and[@R4] the collaboration between the CID and the curative sector. The same facilitator (A.V.O.) conducted all focus groups assisted by a CID expert in Ebola preparedness and response (dual moderator principle).

The semistructured interviews focused on the role and responsibilities of the stakeholder at the national level and on interorganizational cooperation. The interview guide was pilot tested and adjusted accordingly. The interviews were conducted face-to-face by the same facilitator.

Analysis
--------

All interviews and focus groups were audiotaped and transcribed verbatim. A summary was sent to the participants for approval. We performed a thematic content analysis and analyzed the transcripts by means of coding. An initial coding guide was established by the facilitator (A.V.O.) on the basis of the main topics of the interviews and focus groups and refined as sub-themes emerged during the discussions. To enhance reliability and reduce researcher bias, 2 other researchers (L.G.C.S. and A.J.) coded the transcripts independently. Afterward, the coding process was compared and differences were discussed until consensus was reached and a final coding guide was established. ATLAS.ti, version 7.5.6 was used as qualitative data analysis tool and was used to structure the coding process and analyze the content of the transcripts.

Timeliness of referral of patients with suspected EVD to academic hospitals
---------------------------------------------------------------------------

According to our national viral hemorrhagic fever guidelines,[@R3] physicians and PHSs consult the CID for triage of patients with potential EVD and to discuss referral of those patients to an academic hospital. The CID records of all referred patients during the Ebola epidemic, March 2014 until April 2016, were collected, including date of onset of illness, first day of contact with a physician, date and time of CID consultation, date and time of decision of referral, and time of arrival at the academic hospital. Referring physicians were contacted for missing information.

Development Recommendations
---------------------------

The results were presented and discussed at a final plenary meeting with all study participants to gain general consensus and develop recommendations. The names and private information of the study participants were not used in the coding procedures or in the results. Reference was solely based on the organization represented by the study participants.

Results
=======

In the study, in total 48 individuals from 42 organizations participated: regional public health consultants (n = 6), PHSs (n = 8), peripheral (n = 6) and academic hospitals (n = 6), ambulance services (n = 8), 7 GPs, and 7 national associations (n = 7). In the final plenary meeting, 27 (56%) persons participated, representing all stakeholder groups. The main outcomes of the study are summarized in the Table.

###### Specific Outcomes Focus Group Sessions Per Stakeholder

  Stakeholder                         Relevant Observations (Including Quotes)
  ----------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  PHS                                 In some regions, the academic center took the lead in regional coordination preparedness, instead of the PHS. "Clinicians commonly take the initiative for preparedness for emerging infections as EVD; however, they will not coordinate ambulance care and GP preparedness." "As academic hospitals were responsible for treatment of suspected EVD cases, they immediately took the lead in the region."
  Regional public health consultant   There were different views of the role of PHSs, which the regional PH consultants tried to streamline. Geographic distribution regarding referral from peripheral hospitals to academic centers was sometimes unclear; the regional consultant helped to clarify this. "Exercises showed missing links in preparedness," "Handling a suspected EVD patient facilitated coordination in the region."
  GPs                                 GPs perceived risk of seeing an actual patient with EVD as being low; therefore, GPs had little involvement in preparedness. "An EVD patient is mainly a concern for hospitals." "Information provided on websites was sufficient for us." "Besides providing information to the receptionist, no specific preparedness activities were undertaken." "In our village, the risk for an EVD patient was considered negligible."
  Ambulance                           Because of limited experience with and exposure of infectious disease, extensive investment in developing protocols and training in, for example, donning and doffing of personal protective equipment was necessary. "The fear of contamination, we really were afraid that the fear of EVD would cause more casualties than EVD itself." "It took us months to install the correct personal protective equipment procedures."
  Peripheral hospital                 Peripheral hospitals had a small role regarding triage and referral of patients with EVD, but a relative large investment was needed to be prepared adequately. Local preparation depended on own initiatives rather than regional or national coordinated planning. "There was a small risk for an actual EVD patient, but a larger risk for a patient with fever from an endemic area, being a potential EVD patient\...."
  Academic hospital                   The role to advise and support peripheral hospitals, ambulances, and GPs in preparedness was new and not yet standardized. "It was a process to find out who was the initiator for the coordination in the region." "Due to differences of peripheral hospitals and GPs between themselves, it was more difficult to connect with them than with the PHS and ambulance."

Abbreviations: CID, center for infectious disease control; GP, general practitioner; PHS, public health services.

Role and engagement
-------------------

All participants were engaged in the Ebola preparedness, except for 4 of 7 individual GPs (57%). All curative stakeholders felt the need to implement an EVD protocol, because patients with common import diseases as malaria also fit the Dutch triage criteria. Academic hospitals had a prominent role in Ebola preparedness, especially regarding supporting and advising curative partners, and in their position as knowledge center for infectious diseases. Although the likelihood of a patient with suspected EVD was considered low, peripheral hospitals and ambulances invested heavily in EVD preparedness. General practitioners did not conduct specific preparedness activities at an individual level.

Preparedness chain patient with possible EVD at regional level
--------------------------------------------------------------

The starting point of preparedness activities differed between stakeholders, varying from February 2014 to April 2014 (academic hospitals) and July 2014 to August 2014 (ambulance sector, peripheral hospitals), or none (individual GPs). This was due to a difference in the sense of urgency between stakeholders. Preparedness took place first within organizations and then between involved organizations: "There was no crisis\.... That was an important delaying factor" (peripheral hospital representative).

Information exchange started within sectors and among professionals and in a second phase between organizations on regional levels. Communication systems did not fulfill the need for information among all stakeholders, for example, for peripheral hospitals. Another barrier for peripheral hospitals was the lack of standardized response protocols, including a medical care protocol for patients with possible EVD for emergency departments. The peripheral hospitals needed more support and advice from the regional academic hospital in the preparation phase compared with previous infectious diseases threats. For academic hospitals, this advisory role was new. Exercises involving regional partners responding to a patient with EVD were considered very valuable. Exercises led to increased knowledge of each other\'s roles, responsibilities, and expertise.

Academic hospitals and PHSs mostly performed the regional coordination of EVD preparedness; this varied between regions. However, in several regions, it was not clear who coordinated, and some PHSs looked at the CID for guidance and instructions: "It is necessary that regional networks function in a better way, to be prepared for infectious diseases that may constitute a real threat for the public health" (PHS representative).

Academic hospitals proposed to develop national contingency guidelines including standardized criteria for enhanced preparedness and regional coordination. Nonetheless, they felt informed and were satisfied with the information provided by the CID regarding outbreak development in West Africa, and Dutch triage, diagnostic, and personal protective equipment guidelines.

During the Ebola outbreak, medical care for patients with confirmed Ebola was centralized in the national preparedness plans. Four of 8 academic hospitals were selected for prolonged treatment of patients with confirmed EVD. However, this measure did not achieve the intended decreased burden for preparedness for the other academic hospitals.

Other needs from participants involved requests for criteria for institutional preparedness and contingency plans, improved financial compensation for the preparedness investment, and more clearly defined regions for referral to academic hospitals to facilitate regional cooperation in preparedness.

Coordination by CID and cooperation with curative sector
--------------------------------------------------------

The coordinating role of the CID was generally accepted and well appreciated especially regarding timeliness and clarity. According to the participants, the CID adequately followed up on developments regarding the ongoing EVD outbreak in West Africa and the implications for the Netherlands; medical professionals were informed through electronic mailing system (<inf@ct>) about guidelines that provided appropriate information and which were easily accessible through the Internet. For some stakeholders (eg, the ambulance sector), cooperation with the CID was new but useful. Many stakeholders stated that more coordination at the national level is needed, for instance, in clarifying the roles and responsibilities of organizations involved in Ebola preparedness and response by arranging meetings for the exchange of information and best practices and by facilitating the development of curative guidelines. Joint expert meetings with curative and public health stakeholders at the national level were a new initiative by the CID and were considered valuable. Media coverage of the Ebola epidemic in West Africa and patients with confirmed EVD among health care workers in the United States and Europe contributed to fear for exposure among Dutch health care workers. Therefore, more information and standardization of personal protection measures (PPE) were requested, as diversity of PPE was the reason for concern among health care workers: "The PPE caused frustration amongst caretakers, as several times the type of PPE changed to a more safe and protective one" (quote FGS ambulance).

Timeliness of referred patients
-------------------------------

Between April 2014 and January 2016, the CID was consulted 96 times about patients with potential EVD. Thirteen patients were considered suspected patients and were referred and admitted to an academic hospital. Of those patients, 12 were transported by ambulance following isolation procedures, and 1 presented himself at the academic hospital. Delays from date of onset of illness until consultation of a physician varied between 0 and 10 days (median: 1.5 days, n = 12), and delays from physician consultation until CID consultation varied between 0 and 4 days (median: 1 day, n = 12). One patient did not consult a physician, instead a caretaker consulted the PHS directly. Median total delay from first day of illness until CID consultation was 2 days (range: 0-10 days). After decision for referral, it took 5.0 hours until ambulance arrival at the hospital (range: 2.0-7.5 hours, n = 12) (see Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}).
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The EVD laboratory tests were negative for all patients, and alternative confirmed diagnoses were malaria (n = 7), bacterial sepsis (1), norovirus (1), and no diagnosis (4).

The results of the interviews and focus groups, as well as timeliness of referrals were presented at the final plenary meeting. After discussions, it was concluded that more centralized support is needed to guide regional coordination and that a clear regional referral system is needed covering the whole country comprehensively. The value of exercises at regional level, both small and large-scale, was emphasized, using existing exercise structures and financial reserves. Developing national contingency guidelines for institutional preparedness was recommended, including regional coordination, roles, and responsibilities of stakeholders and criteria for up- and downscaling in crises. This would secure preparedness between the public health sector and the curative sector.

Discussion
==========

The intensified preparedness for patients with potential EVD among public health and curative stakeholders created a unique situation requiring not only close cooperation between these sectors but also national coordination of the preparedness to ensure timeliness and uniformity in the management of suspected patients. This study showed the need among stakeholders for a more coherent multisectoral preparedness at the regional level, as well as enhanced guidance from the national level. Interestingly, this approach also has been demonstrated of value in EVD response in low-resource settings such as Nigeria, where an emergency operation center involved a multisectoral and multidisciplinary approach.[@R10] A WHO assessment on Ebola virus preparedness in WHO Southeast Asia region showed that multilevel and multisectoral collaboration and coordination structures were most advanced aspects in preparedness, as a result from pandemic preparedness.[@R11] Van Beneden et al[@R12] also describes US Centers for Disease Control and Prevention outreach to clinicians, including assisting clinicians managing patients with Ebola, sharing updated information with the clinical community, and coordinating information sharing among clinicians managing patients with Ebola in the United States and Europe. We conclude that the multisectoral approach for EVD preparedness has been experienced widely.

Although the likelihood for patients with actual EVD in the Netherlands was considered low, first responders were occasionally confronted with patients with potential EVD. While the CID was consulted on 96 patients with potential EVD, this number is likely higher at the regional level. As every first responder could be confronted with a patient with potential EVD, given the nonspecific symptoms in the early stage of illness and number of travelers to Ebola endemic areas visiting relatives and friends, the CID developed additional triage standards for early detection for first responders. The CID also stimulated regional coordination for referral and isolation procedures.[@R3],[@R6],[@R13] We conclude that in the Netherlands the intensity of preparedness for EVD was at a high level. Nevertheless, the high mortality rate and risk of contamination by contact with symptomatic patients triggered fear among first responders. This finding was reflected in the results of the focus groups\' sessions, in which the need for more extensive and explicit guidelines was emphasized, especially regarding the type and use of PPE and specific referral procedures.

In October 2014, the decision was made to centralize prolonged care of patients with EVD in 4 of 8 academic hospitals, in line with other countries.[@R14],[@R15] The anticipated lower burden of preparedness for the 4 not selected hospitals was not achieved, as they all still needed to be able to assess, isolate, and perform laboratory testing of suspected patients. Further centralization, including patient assessments, must be explored.

Participants requested national and interorganizational standardization of type and use of PPE. While national guidelines provided minimum standards, during the course of the Ebola epidemic, several hospitals increased the safety level of PPE. Health care workers did not feel safe when other institutes installed higher PPE standards. In the United Kingdom, it was also observed that clinical staff preferred to use higher levels of PPE than recommended in the guidelines of the Advisory Committee on Dangerous Pathogens.[@R7] Although it is difficult to monitor the implementation of PPE guidelines, the CID can facilitate better exchange of best practices.

The timeliness of detection and referral of patients with potential EVD varied. None of them fully complied with the case definition of a probable case when strictly applying the clinical, epidemiological, and high-risk exposure criteria.[@R3] Only 1 patient had high exposure contact with a patient with confirmed EVD. Absence of high-risk exposure influences the sense of urgency among patient and physician, affecting the delay between first date of illness and CID consultation (median 2 days, range: 0-10 days). The median referral delay was also extensive (5.0 hours, in 10 of 12 patients over 3 hours) and can be attributed to the preparations needed for the ambulance and isolation facility in the academic hospital. Referral delays should be reduced, as the patient might be in need of acute medical care. Morgan et al[@R9] describe a delay in care delivery and even 1 death in the United States because of EVD precautions. Regional multisectorial simulation exercises will lead to shorter referral delays. In addition, a centralized "stand-by" ambulance with an intensively trained, dedicated ambulance team should be considered, as distances and, therefore, traveling times are limited in the Netherlands. In the WHO JEE-Tool, in order to assess one\'s country capacity to prevent, detect, and rapidly respond to public health threats, R.2.4. indicator in emergency response operation states "Case management procedures are implemented for IHR relevant hazards."[@R4] Although our health professionals have achieved "case management, patient referral and transportation, and management and transport of potentially infectious patients according to guidelines and/or SOPs," in our opinion, quantitative indicators as timeliness of procedures are essential to evaluate the functioning of the response in reality. Finally, the question is which delays are relevant to evaluate preparedness for this infection with low incidence but high impact. Referral delay not only affects patients care, it also has public health relevance, as hectic situations around a patient in the public domain easily lead to media attention, and delayed response will harm the public\'s confidence in health authorities. As most of the patients with suspected EVD actually proved to have malaria, short patient and doctor delay is also essential to install proper lifesaving treatment immediately. Furthermore, in patients with suspicion of a highly contagious disease (such as Ebola), referral delay hampers institution of prompt isolation precautions. For this reason, we consider timeliness of referral to be a relevant indicator for defining preparedness. However, as this might be different for other diseases, indicators for preparedness need to be chosen per event.

A limitation of our study is the selection process of participants in the focus group sessions. This bias was attempted to be reduced by at random selection covering all geographic regions in the Netherlands and including participants representing organizations that experienced handling a patient with suspected EVD. A potential selection bias might have occurred during the coding process, despite an analyzing process by 3 independent researchers. To minimize this bias and to maximize the generalizability, results of this study were presented at a final plenary meeting. Nevertheless, outcomes of this study might not directly be applicable for other countries, as health systems and preparedness procedures vary between countries. The study was performed a year after the main increase of preparations, which can be seen as another limitation as this might have led to recall bias among participants. To mitigate such bias, experiences among participants were recollected during the focus group sessions.

As executers of this study, the CID was not included as stakeholder in the study. A focus group for the CID was performed separately; these results were not included in the earlier described results. The main outcomes, however, were comparable with outcomes of the study. An additional outcome was the question on the role of the regional medical emergency preparedness and planning offices (GHOR) in the Netherlands. In the plenary meeting, their role, especially regarding organizing exercises, was discussed. It was concluded that this stakeholder should be incorporated in the multisectorial preparedness guidelines.

Preparedness for the possible introduction of a patient with suspected EVD was a major effort for both the curative sector and the public health sector on regional and central levels. This evaluation study provides a unique opportunity to share regional and national experiences between these sectors on a national level and provides a stepping stone to reach a common agenda for future contingency planning for emerging infections. Our study shows that coordination between the public health sector and the curative sector requires improvement by standardizing preparedness and response practices to reduce delay in patient management. As a result of this study, in the Netherlands, a national platform for preparedness is established, in which both the curative sector and the public health sector participate to implement the outcomes of this study. Guidelines for institutional preparedness and blueprints for regional and national coordination will be developed, as preparedness for emerging infectious diseases is a multidisciplinary exercise overarching both the public health sector and the curative sector.

Implications for Policy & Practice
----------------------------------

-   Preparedness for patients with EVD required intensive cooperation between the public health sector and the curative sector, both on national and on local levels, which was a unique experience in the Netherlands.

-   Median delay in 13 referred patients with suspected EVD to an isolation ward in an academic hospital within the Netherlands was 5 hours (range: 2-7.5 hours), which needs to be reduced by a.o. standardized protocols, more extensive exercises, or a centralized ambulance system.

-   Focus group sessions and semistructured interviews among both public health and curative stakeholders revealed a need for more standardized coordination and operational procedures at regional and national levels, as well as a uniform approach toward institutional contingency planning.

-   Guidelines for institutional preparedness and blueprints for regional and national coordination need to be developed, as preparedness for emerging infectious diseases is a multidisciplinary exercise overarching both the public health sector and the curative sector.
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